Respiration in Bruised Fruit Tissue. A Preliminary Report”

By R. L Pollack, 6. D. Chase and J. L. Rabinowiz

Introduction

A series of studies performed in our laboratories has been
concerned with the respiratory activity of the red tart
cherry (Prunus cetasus) during normal growth [1] and
the changes in respiratory activity upon bruising. [2, 3].
It was shown that the respiratory output of carbon
dioxide increases markedly upon bruising the fruit, with-
out an equivalent increase in the amount’ of oxygen

consumed. 14C-labeled metabolic ‘substrates were then
used. to investigate further this increase in carbon

dioxide output which results from bruising.-Wang et al.
[5] showed that 4C-labeled carbon appearéd as part

of the fespiratory carbon dioxide output following the

injection of acetate-1-14C. : £

The present study is an exploratory investigation of the-
carbon dioxide output (both total and labeled) resulting
from the normal and bruised metabolic activity follow=

ing the administration of various labeled substrates.

[
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.of the enclosed atmosphere.

Total carbon dioxide was determined by means of in-

- ment was adjusted for maximum absorp'tibﬁ}::to_',carb‘ofnf

- Reed electrometer. .
Two series of experiments . were 'conducteag.“’Th\exi:ﬁr'sg::
“involved the injection of a labeled substrate into control
 fruits (carefully protected from being bruised) followed
by the simultaneous
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" The fruit used in the experiments was obtained from the -
 orchard of the Delaware Valley College of Seience and -
- Agriculture. Cherries were picked from the same trees.
“that had supplied the fruit for all previous studies, anc

The phyéiéal _system used tcv')'determikne:bofhﬁythe: otal”
and labeled CO, is a modification of that used by Tol=:
bert, Kirk and Baker [4]. The present method differs

el

is- reéitculated rather  than. being * temoved (F1gur :
The volume of the enclosed atmosphere in_the system’

released produce a negligible change

in composition:
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frared spectroscopy using the Beckman IR-4. Ten centi-

~meter gas cells were used for both sample and reference..
* The sample cell had. both inflow and outflow ‘orifices’
_connected to the remainder of the system with ball and

socket joints. The reference cell was'closed at the samie

time as the sample system. The wave length drive instru-

dioxide:

14CO, was determined by a Cairy' Model 31V1brat1ng

, détermination_of both the: total’
‘and 1C-labeled fraction of the respiratory CO, output.,

The second series was an. exact duplicat‘e’, of th

R o , : -~ except that the fruit was bruised following' the inje tiofl:
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of the labeled substrate. Again measurements wete
of the total and labeled CO, output. >~ e
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cherries. The fruit in each lot was ‘weighed and tk

injected with the prepared labeled solutions on the bas

‘was carried out by inserting a 27 gauge need h

nd th
‘the needle




the stem would cause the stem area to be pushed into

e fruit with the ‘possibility of subsequent bruising.

pon withdrawal of the needle (again by rolling it out)
d was sealed with collodion. '

€ stém ef

Following the injection of a substrate, the fruit of each
lot was individually deposited into sample chamber. The
amber was then connected into the closed system
d lowered into the water bath which was maintained

o e . . e
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_gur‘e'zt _Rate of tbtai “CO, ,ptoauction ftom'. notmal and bruised fruit following the injection of *C-labeled substrates (solutions 1,2 and3) —
igure 3. Rate of MCO, production from normal and bruised fruit following
of “MCO, production from normal and bruised fruit following the injection” of acetate-2-14C ‘(solution 2) and citrate-1,5-14C (solution 3) 5

the injection of - acetate-1-1C (solution 1) — . Figure 4. Rate

; ‘Bfuising was ’acc;)mplishecll by firmly rolling each fruit-

between the concave surfaces of two watch glasses, care
being taken not to break the skin at any point on the
surface of the fruit. The fruit was bruised - just prior
to being placed into the chamber. '

The éystefn was sealed and air circulation started. Moni-
toring of both the total and labeled carbon dioxide was

- started immediately, but the system 'was allowed to
-, equilibrate for ‘at least one-half hour before data were :

tecorded for use.

i . - Results
. Amounts of total CO, and 14CO, obtained from

The average results obtained for each precursor are
recorded in Table 1. Information is presented for 15 mi-
nute periods up to an hour in order to show the con-
stancy of output for each period. '

The carbon dioxide output for both the normal and
bruised lots of fruits, following the injection of the
three labeled substrates, is shown in Figure 2. Following
the same pattern of activity shown in preyious studies
[2, 3] the total CO, output increased after bruising and
-ranged from 1309, to 171%, of the normal value (Table 2)..

An increase in 14CO, output following bruising, is also

- observed when carboxy-labeled acetate is injected

(Figure 3), averaging 1429, of normal. With the use
of methyl-labeled acetate and citrate-1,5-14C, the results
are the reverse (Figure 4); the output of 14CO, follow-
ing bruising decreased from 57.49%, of normal in the
case of 2-14C-acétate to 29.19, of normal with citrate,

Discussion

The increase in total carbon dioxide, following bfyiising, ’

could be due to the increase of “decarboxylation as a

result of the liberation of decarboxylases from  the
/injured cells. These decarboxylases act not only upor |

the substrate pool present in the jntra-cellular space but -
on those present in’ the extra-cellular spaces as well,



Table 1. Amounts of total CO, and lL‘COZ obtained from bruised and unbruised
cherries pre-injected with 14c_1abeled substrates.

Time Total COp Lico, Lco,
(min) (umole/g) (umole/g x 10'4) (mole % x 103)
Controls Bruised Controls Bruised Controls Bruised
cHz 1*coon

15 0.57 0.77 0.u53 0.66 7.95% 8.58
30 1,15 1.52 . 0.89 1.32 7.73 8.68
45 1.73 2.29 1.35 1.97 7.80 8.61
60 2.39 3.05 1.79 2,64 7.50 8.65

7.74 8,63

l4cH, cooH

15 0.46 0,75 0.174 0.100 - 3,78 1,33
30 0.92 1.59 0.369 0.212 4,02 1.33
45 1,42 2.34 0.518 0.311 3,65 1.33
60 1.85 3.22 0.702 0.411 3.79 1.28

3.81 1.32

Citric Acid-1,5-1Y%C

15 0.54 0.77 0.69 0.195 12.8 2.53
30 1.11 1.68 1.37 0.389 .12.3 2.32
45 1.66 2.55 2.07 0.621 12.5 2.u2
60 2.24 3.38 2.76 0.783 12.3 2.32

12.5 2.40

% 0,453 x 10-% pmole , 190 = 7.95 x 10~3 mole % 1YcO, (atom % %C)
0.57 ymole
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